Forum for Electromagnetic Research Methods and Application Technologies (FERMAT) 


New Design of TE/TM Mode Based 
Rectangular Microstrip Patch 


Chandrevee Sarkar 


Radio Phvsics and Electronics 
Universitv of Calcutta 
India 





The use of this work is restricted solelv for academic purposes. The author of 


this work owns the copvright and no reproduction in anv form is permitted 


without written permission by the author. 





This work explores the possibility of TE and IM modes simultaneously 
in a microstrip radiator. The study has been executed on a rectangular 
microstrip patch, demonstrating the feasibility of dual modes. 
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Microstrip antenna backed by CAVITY 





Metallic base 


probe-fed thick microstrip antennas exhibit 


" alarge input reactance 
= guided-wave effects 
" high cross-polarization 


hybrid microstrip patch backed by a 
metallic cavity 


Patch centred at the cavity 


substrate integrated waveguide 
(SIW) 
to design the cavity 








SIW are integrated waveguide-like structures fabricated bv using two periodic rows of metallic vias or 
slots connecting the top and bottom ground planes of a dielectric substrate 


SIW technology for CAVITY 


TM mode of operation 
reduced the cross-pol 


Side walls shorted to reduce 


1. SIW technology was suggested by Prof. Ke Wu's group at the university of Montreal. 


2. d/s 2 0.5 and d/AsO.1 . 
d = diameter of metalized vias , s = spacing between two neighboring vias and A = free space wavelength 





slot over patch patch 
probe feed 
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Design Specification 


d-100mm, h=6.6mm, W=32.25mm, s-I2mm, 
p-11.3/5mm 


Substrate is FR4 with e, = 4.2 
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X-band experimental prototvpe 
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Cavity Model: 6 walled cavity Cavity Model: 6 walled cavity 
2 electric walls 2 electric walls 
& & 
4 magnetic wall 4 electric wall 
Transverse Magnetic (TM^) modes Does Transverse Electric (TE^) modes 
only exist? 


yes 
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TM mode 


Will this radiate 





Excitation of | M & | E mode together in a single structure 


e Hn 





Cavity backed Micostrip patch with E-Plane apertures 





modified apertures microstrip 







ground plane 
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Cavity structure: 
TE mode, lower frequency 
Effective patch size: WxL 


Open configuration: 
TM mode, higher frequency 
Effective patch size: W’xL 


Dual band operation: 3.4 GHz and 4.8GHz 


S, (dB) 


TE, High Q 
3.36 GHz 
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TM, low Q 
4,/8GHz 
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Flaring the side walls of the cavity 0 
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Posts to retain the cavitv 
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9.2 GHz 


Blue: simulated 
Red: measured 


10.8 GHz 





probe fed structure is then to be designed for active integrated configuration 





The probe is to be replaced by a gunn diode with a dc bias 


introducing any other active or passive devices within the inverted box may result in a huge 
perturbation of fields inside the cavity, disturbing the fundamental radiating purpose of the design 





LI Transverse Electric Waveguide mode explored for the first time 


UsSeveral design possibilities have been indicated 


UCommercially viable low cost antennas for microwave and wireless bands 
are possible to realize 
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